Chapter 3, Problem 1.

Determine I in the circuit shown in Fig. 3.50 using nodal analysis.

1 kQ 4 kO
JAYAVA' /N

b

9V gsz 6V

Figure 3.50 For Prob. 3.1.

Chapter 3, Solution 1

Let Vi be the voltage at the node between 1-kQ and 4-kQ resistors.

9-V, 6-V, V,

+ =—< —> V,=6
1k 4k 2k
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Chapter 3, Problem 2.

For the circuit in Fig. 3.51, obtain v; and V».
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Figure 3.51
Chapter 3, Solution 2
At node 1,
“h Mo 60 =8y, + 5,
10 5 2
At node 2,
Y2 234647 T2 4 36=-2v, +3v,
4 2
Solving (1) and (2),

V1:0V,V2=12

(1)

2)
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Chapter 3, Problem 3.

Find the currents i through i4 and the voltage V, in the circuit in Fig. 3.52.

ph ‘ o l " P
10A woz woz oz 24 @ woz

Figure 3.52

Chapter 3, Solution 3

Applying KCL to the upper node,

10=E+V° Yooy Mo vo=40V

1020 30 60
= 0= 4A = 2= 2A 0= 2= 13333 A, is= -2 = 666.7 MA
10 2 3 60
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Chapter 3, Problem 4.

Given the circuit in Fig. 3.53, calculate the currents i1 through is.

1A
|'I, -lr}@ _lr; “:‘.
1A s0Z we:  wo 505 sa
Figure 3.53
Chapter 3, Solution 4
2A
A A
iy i, iy iy
4A<T> 50 100 100 50 (T 5 A

Atnode 1,

4+2=vi/(5)+vi/(10) —> v;=20
Atnode 2,

5-2=vo/(10) + vo/(5) —» v, =10

H=vil5) =4A, b=v/(10)=2A, i3 =v2/(10) = 1A i4=vo/(5)=2A
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Chapter 3, Problem 5.

Obtain Vy in the circuit of Fig. 3.54.

30V 20V |+
J 4kQ =
2kQ = 5kQ = I

—

Figure 3.54
Chapter 3, Solution 5
Apply KCL to the top node.

30—V0+20—V0:V_0 Vo= 20V
2k 5k 4k

Chapter 3, Problem 6.

Use nodal analysis to obtain Vg in the circuit in Fig. 3.55.

1Q 4 10
) ﬁ'._:"'-.f lﬁ_‘ -"l'.'. .
r,* rll < l i
12V 60 20
Figure 3.55

Chapter 3, Solution 6
-12 -10
i+ +tiz=0 YVo7le Vo Vo T WV
4 6 2

or vo=8.727V

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Manual may be displayed, reproduced or distributed in any form or by any means, without the prior
written permission of the publisher, or used beyond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




Chapter 3, Problem 7.

Apply nodal analysis to solve for Vi in the circuit in Fig. 3.56.

Vi 2 200
2A 003 § 0 o2V,

Figure 3.56 For Prob. 3.7.

Chapter 3, Solution 7

VX_O+V’<_0+o.zvxzo

-2+
10 20

0.35Vi=2 or V,=5.714 V.

Substituting into the original equation for a check we get,

0.5714 + 0.2857 + 1.1428 = 1.9999 checks!
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Chapter 3, Problem 8.

Using nodal analysis, find Vg in the circuit in Fig. 3.57.

3 Q 5Q
AL "MW
+ J 3V
'rE’ ;'E 2 Q 4’Iu
N = 10
Figure 3.57
Chapter 3, Solution 8
3Q I 5Q
NN—> VWY
+ 3V +
Vo =20 VA
4 +i=0 —» L4V _3+V1_4V° =0

5 1 5
2 8
But v, =—v, sothat vi+5v;-15+v;- EVI =0

or vi = 15x5/(27)=2.778 V, therefore v, = 2v;/5 = 1.1111V
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Chapter 3, Problem 9.
Determine I, in the circuit in Fig. 3.58 using nodal analysis.

b
—>
/\/\/\ +

v 2 w0 2 0

Figure 3.58 For Prob. 3.9.

Chapter 3, Solution 9

Let V; be the unknown node voltage to the right of the 250-Q resistor. Let the ground
reference be placed at the bottom of the 50-Q resistor. This leads to the following nodal
equation:

V24 N V-0 N V; =601, -0 _
250 50 150

simplifying we get

3V, =72+15V; +5V; =300I, =0

0

24-V
But [}, = L Substituting this into the nodal equation leads to
242V, -100.8=0 orV;=4.165V.
Thus, I, = (24 — 4.165)/250 = 79.34 mA.
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Chapter 3, Problem 10.

Find iy in the circuit in Fig. 3.59.

1Q
AN
4A 2i,
@ &
W[ & <
= = =
8 Q < < 2Q < 4Q
Figure 3.59
Chapter 3, Solution 10
3Q I V1 i3 6 Q

2Vo

At the non-reference node,

12—-v, v,
3 8

But
12+ v+ vy

Substituting (2) into (1),

12-v, v

3 8
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Chapter 3, Problem 11.

Find V, and the power dissipated in all the resistors in the circuit of Fig. 3.60.

10 v, 40
AVAVA MEVAVAVAN

36V §29 12V

Figure 3.60 For Prob. 3.11.

Chapter 3, Solution 11
At the top node, KVL gives

Vo=36 Vo0 Vo-(-12) _
1 2 4

0

1.75V, =33 or V,=18.857V

Pio=(36-18.857)%/1 =293.9 W
Pao = (Vo)*/2 = (18.857)%2 = 177.79 W

Pso = (18.857+12)%/4 = 238 W.
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Chapter 3, Problem 12.

Using nodal analysis, determine V, in the circuit in Fig. 3.61.

10 Q 1Q
/N /N

I +

30V §ZQ SQ§VO
41,

L

Figure 3.61 For Prob. 3.12.
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Chapter 3, Solution 12

There are two unknown nodes, as shown in the circuit below.

100 1Q
N\ Vi MMAL Vo

30V §ZQ t i §SQ

At node 1,
V1—3O+V1—O+V1—VO _0
10 2 1 (1)
16V, —10V, =30
At node o,
- V. —
VO Vl _4IX + o) — O
5 (2)
-5V +6V, -20I, =0
But Iy = V,/2. Substituting this in (2) leads to
—15V; +6V,=0 or V;=0.4V, (3)

Substituting (3) into 1,

16(0.4V,) — 10V, =30 or V,=-8.333 V.

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Manual may be displayed, reproduced or distributed in any form or by any means, without the prior
written permission of the publisher, or used beyond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




Chapter 3, Problem 13.

Calculate v, and v in the circuit of Fig. 3.62 using nodal analysis.

2V

w20 oo
AN -
VN u
$0 = 40 = @ 3a
Figure 3.62

Chapter 3, Solution 13

At node number 2, [(v, +2) — 0]/10 + vo/4 =3 or v, = 8 volts

But, I=[(v2+2)-0]/10=(8 +2)/10=1 amp and v, = 8x1 = 8volts
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Chapter 3, Problem 14.

Using nodal analysis, find V, in the circuit of Fig. 3.63.

5A
20 80
ﬂ'\l'*'l'l'*".".."' "'\.'ﬁ'-,""-,n"'-_‘r
102 + |
# 240 @ 20v
0V -
Figure 3.63

Chapter 3, Solution 14

N
A ‘L SQ
Vo
Vi ———— VWV > A
10 20

40V

— 40 —
Atnode 1, ! 2V° +5= 1V° s Vi +v=70 (1)
- +20
Atnode 0, %u:%@v‘)— > 4vi-Tve=-20 )

Solving (1) and (2), vo = 27.27 V
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Chapter 3, Problem 15.

Apply nodal analysis to find i, and the power dissipated in each resistor in the circuit of
Fig. 3.64.

10V 38

@
_‘:::
=
>

A
268 S 58 b)aa
Figure 3.64
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Chapter 3, Solution 15

N
A ‘L SQ
Vo
Vi ———— VWV > A
10 20

40V

Nodes 1 and 2 form a supernode so that vi = v, + 10 (1)
At the supernode, 2 + 6v; + 5v, =3 (v3-v2) —» 2+ 6v; +8v,=3vs  (2)
Atnode 3, 2+4=3(v3-Vv))—>» v3=Vv,+2 3)

Substituting (1) and (3) into (2),

246V, +60+8v;=3v,+6 —» V2=—_1516
54

vi=va+10= —

1 2 11

io=6v; =29.45 A

2 2
Pgs = V—1=vfG=(ﬁ] 6= 1446 W
R 11

2
Pss = v2G = [_1_516j 5= 129.6 W

Pis=(v, -v,)’G=(2)?3=12W
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Chapter 3, Problem 16.

Determine voltages v, through vs in the circuit of Fig. 3.65 using nodal analysis.

28
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|

Figure 3.65

Chapter 3, Solution 16

\ 4

2A <D

At the supernode,
2=v;+2(vi-v3)+8(vy—v3)+4vy, which leads to 2 =3v; +12v, - 10v;3

But
Vi = Vs + 2vg and v = va.

Hence
vi = 3w,
V3 = 13V
Substituting (2) and (3) with (1) gives,

v =18.858 V, v, = 6.286 V, v; =13V

(1)

2)
)
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Chapter 3, Problem 17.

Using nodal analysis, find current I, in the circuit of Fig. 3.66.
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Figure 3.66
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Chapter 3, Solution 17

Vi

\ 4

\ 4

4Q§

60 V

e

%89

Atnode I’MZE Vl_Vz
4 8 2
60 — -
At node 2, 3iy+ Vo NiTVs
10 2
Butig= 6O_Vl .
4

Hence

120:7V1 -4V2 (1)

0

3(6O—V1)+6O—V2 ViV
4 10

Solving (1) and (2) gives v; =53.08 V. Hence iy =

2=0 — 1020=5v; +12v,

2)

60-v, _ 1.73 A
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Chapter 3, Problem 18.

Determine the node voltages in the circuit in Fig. 3.67 using nodal analysis.
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Figure 3.67

Chapter 3, Solution 18

Vi Vs 10V i

2Q 5 p 2Q r o

i V1 Vgi

40 T 8Q .- —

| « |

(a) (b)
Atnode2,inFig.(a),5=VZ;V‘+V2;V3 s 10=-vi+2vs-V3 (1)
At the supernode, VarVi VoV Vi Vs 40=2v, + v (2)
2 2 48

From Fig. (b),-v;-10+v3;=0—> v3=v; + 10 3)

Solving (1) to (3), we obtain v; = 10V, v, = 20V =v;
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Chapter 3, Problem 19.
Use nodal analysis to find v, v, and v; in the circuit in Fig. 3.68.

SH&
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O v
Figure 3.68 B
Chapter 3, Solution 19
Atnode 1,
V-V, V, -V, V
5=34-L 341 2oL 16=7V, -V, -4V, (1)
8 4
At node 2,
VI;V2=V72+V2;V3 > 0=-V, +7V, -2V, 2)
At node 3,
12 -V, Vv, -V, V,-V
3+ >+ 12 Sy 24 30 —  —36=4V,+2V, -V, (3)
From (1) to (3),
7 -1 —4)V, 16
-1 7 =2|V,|=| O ——> AV =B
4 2 -7)\Vv,) =36
Using MATLAB,
10
V=A"B=| 4.933 —> V, =10V, V,=4933V,V, =12.267V
12.267
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Chapter 3, Problem 20.
For the circuit in Fig. 3.69, find vy, V,, and v3 using nodal analysis.
12¥

% R .
I O, T 0 ” :
\7 . :\r'llk'“'t"-l!r v

| M
= ALk =18 > 462
Figure 3.69

Chapter 3, Solution 20
Nodes 1 and 2 form a supernode; so do nodes 1 and 3. Hence

VigVa Vs

2T TS0 T Vi, Y =0 (1)
s . v, 20 \'
— =N
40 10 40

Between nodes 1 and 3,
-V, +12+V, =0 —— V,=V,-12 (2)

Similarly, between nodes 1 and 2,
V, =V, +2i 3)

But i=V,/4. Combining this with (2) and (3) gives
V,=6+V,/2 4)

Solving (1), (2), and (4) leads to
V, =-3V, V, =45V,V, =-15V
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Chapter 3, Problem 21.

For the circuit in Fig. 3.70, find v; and Vv, using nodal analysis.

4 kQ

A A A
ViV

" VA

2 kO 3o
A A A A A "'2_
\/

<

—

3mA (4 1kQ = o

¥

Figure 3.70
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Chapter 3, Solution 21

4kQ
—W———
2kQ 3o 3Vo
Vi 44%% " V2 —< :>~——
i + +
3 mAQ Vo § 1kQ Ve V2
4
b
(@) (b)

Let v3 be the voltage between the 2k resistor and the voltage-controlled voltage source.
Atnode 1,
VimVy, ViV

3x10°° = — 12=3v;-v;-2v; (1)
4000 2000
Atnode 2,
Vl;V2+V1;V3=V—12—>3V1-5V2-2V3=0 )

Note that vo = vo. We now apply KVL in Fig. (b)
-V3-3va v =0 —» v3=-2v, 3)
From (1) to (3),

vi=1lV, v»,=3
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Chapter 3, Problem 22.

Determine Vi and V; in the circuit in Fig. 3.71.

8Q
r'l\.l‘"_ 'I'r.lfl.‘.'.
20 {3’_:
(-.\l.-‘-.v.-'-. \ ."2
W .
J 10
12V "_D > 40 [
i S,
Figure 3.71
Chapter 3, Solution 22
12—-v, v, vV, =V,
Atnode 1, 5 :?+3+T—> 24 ="7vy -V,

Atnode?2, 3+ Vi ;VZ _ Y +15Vz

But, vi=12 - v

Hence, 24 +v;-v;=8(v2+60+5v|)=4V
456 =41v, - v,
Solving (1) and (2),

vi=-1091V, v,=-100.36 V

(1)

2)
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Chapter 3, Problem 23.
Use nodal analysis to find V, in the circuit of Fig. 3.72.

2V,
1Q 4Q

AAA AAA L

+
30V<> ZQ§VO 16 O §
_ 3A

Figure 3.72 For Prob. 3.23.

Chapter 3, Solution 23

We apply nodal analysis to the circuit shown below.
2V,

1Q 40
MA___Yo MW i Vi

30V ZQ§VO 16 O §
3A

.

At node o, —

~ _ @
v, 3O+V0 O+Vo (V0+V1)=0—>1.25V0—0-25V1=30

1 2 4
(1)
Atnode 1,
2V, +V)) -V -
( o+41) °+V1160—3=0—>5V1+4V0=48 (2)

From (1), V;=5V,—120. Substituting this into (2) yields
29V,=648 or V,=22.34 V.
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Chapter 3, Problem 24.

Use nodal analysis and MATLAB to find V, in the circuit in Fig. 3.73.

8 Q
NV
+ V, —
2A
4A 40
NV —

1Q§ §ZQ §29 Sio

Figure 3.73 For Prob. 3.24.

Chapter 3, Solution 24

Consider the circuit below.

V> vV
N\ 3 — Vi

\1 “«—

1Q§ §ZQ §29 §19

.
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V11_0_4+¥=0—>1.125V1—0.125V4=4 (D
0 V,-V
+4+VZ2 0, Y2V =0—0.75V, —0.25V; =4 2)
V3=V, V3-0
34 2453~ 42=0--025V,+0.75V5 =2 (3)
Vy-Vy V-0
o 48V1+ 4205 -0.125V] +1.125Vy =2 (4)
1125 0 0 —0.125 4
0 075 -025 0 | _|-4
0 -025 0.75 0 -2
~0.125 0 0 1125 2

Now we can use MATLAB to solve for the unknown node voltages.

>>Y=[1.125,0,0,-0.125;0,0.75,-0.25,0;0,-0.25,0.75,0;-0.125,0,0,1.125]

Y =
1.1250 0 0 -0.1250
0 0.7500 -0.2500 0
0 -0.2500 0.7500 0
-0.1250 0 0 1.1250
>>1=[4,-4,-2,2]'
1=
4
-4
-2
2

>> V=inv(Y)*I

V=
3.8000
-7.0000
-5.0000
2.2000

V0:V1—V4:3.8—2.2:1.6V.
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Chapter 3, Problem 25.

Use nodal analysis along with MATLAB to determine the node voltages in Fig. 3.74.

20 Q)
IYAVAVA 4
10 » 10 4 | 10Q
1 YAVAVAN N\
30 Q0
4A t ; 8 Q) ; 200
Figure 3.74 For Prob. 3.25.
Chapter 3, Solution 25
Consider the circuit shown below.
20
1
30
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At node 1.
Vi-V, +\/1_V4

4= . > > 80=21,-20V, -V, (1)

At node 2,

WV, M, VooV, »  0=-80V,+98V,-8Y,  (2)
1 8 10

At node 3,

Va=Vs Vs V-V > 0=-2V,+5V, -2V, 3)
10 20 10

At node 4,

V.-V, +V3 -V, _V4 —> 0=3V,+6V; -11, “4)

20 10 30

Putting (1) to (4) in matrix form gives:

80 21 =20 0 -1
0 -80 98 -8 O

o
o
|
N
a1
|
N
-b< oo< N< H<

Using MATLAB leads to

V,=2552V, V,=2205V, V;=14842V, V,=15.055V
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Chapter 3, Problem 26.

Calculate the node voltages Vi, V», and Vs in the circuit of Fig. 3.75.

Figure 3.75
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Chapter 3, Solution 26

Atnode 1,

15-Vi _; M-V ViV, > —45="V, -4V, -2V, (1)
20 10 5

At node 2,

V, -V, N 41, -V, _ V, -V, ()
5 5 5

-V
But |, = 110 2. Hence, (2) becomes

0="7V, -1V, +3V, 3)
Atnode 3,

10 15 5

Putting (1), (3), and (4) in matrix form produces

7 -4 -2YV;) (-45
7 -15 3 |V,|=| 0 | —> AV=B
3 -6 11)v3) (70

Using MATLAB leads to
-7.19

V=AT'B=|-278
2.89

Thus,
V] = —719V, V2 = —278V, V3 =2.89V.
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Chapter 3, Problem 27.
Use nodal analysis to determine voltages V1, Vo, and V3 in the circuit in Fig. 3.76.

45

Ak A
[TATAYAT

3

(1

&
v

" T '3
WO *l:"-'-'r'-
24 Sas Zas asE @

Figure 3.76
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Chapter 3, Solution 27
Atnode 1,

2=2vi+vi—vy+(vi—v3)4+3ip ip= 4v,. Hence,

2:7V1+11V2—4V3 (1)
Atnode 2,
Vi—-Vo=4vp+vo—vy —» O0=— v +6Va—V3 (2)
At node 3,
2vs =4+ vy —v3+12v, + 4(V1 — V3)
or —4 = 4V1 + 13V2 — 7V3 (3)

In matrix form,

7 11 —4]v, 2
I -6 1 |v,|=]|0
4 13 —7|v,| |-4
7 11 -4 2 11 -4
A=|1 -6 1|=176, A, =|0 -6 1|=110
4 13 -7 -4 13 -7
7 2 -4 7 11 2
A,=[1 0 1]=66 A, =[1 -6 0|=286
4 —4 -7 4 13 —4
A A
V1:—1=M=0.625V, V) = —22&20.375\/
A 176 A
A
vy = B 280 osy
A 176

vi = 625mV, v, = 375mV, vz = 1.625 V.
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Chapter 3, Problem 28.

Use MATLAB to find the voltages at nodes a, b, ¢, and d in the circuit of Fig. 3.77.

= ~ =
108 = < 582 <. 463
ﬁ-',- o _‘J'
20 54
i WAL > ARAN, b
IIL':a: T
X < 5 A8
q = 1e £
<
My ELRY
il
Figure 3.77
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Chapter 3, Solution 28

Atnode c,

Vo Ve VoV Voo 0=-5V, +11V, -2V, (1)
10 4 5

At node b,

V. +45-V, V.-V, V

a ™t 5 b 4 ¢ b _ b — —45:Va—4Vb+2Vc (2)
8 4 8

At node a,

V. -30-V, V., V_ +45-V,

¢+_a+a+—5b:0 —  30=7V, -2V, -4V, (3)
4 16 8

At node d,

Va—3O_Vd:V_d+Vd_V° >  150=5V,+2V, -V, 4
4 20 10

In matrix form, (1) to (4) become
0 -5 11 -=-2\V, 0
1 -4 2 0|V —45
> |= ——> AV=B
7 -2 0 -4V, 30

5.0 2 -7)\v,) (150

We use MATLAB to invert A and obtain

-10.14
o 7.847
V=AB=
-1.736
-29.17
Thus,

V, =-10.14V, V, =7.847V, V, =-1.736 V, V, =-29.17V
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Chapter 3, Problem 29.

Use MATLAB to solve for the node voltages in the circuit of Fig. 3.78.

FI ATATAY L

Mé) 21§ 5128 O
=

Figure 3.78

Chapter 3, Solution 29

Atnode 1,
54V, -V, +2V,+V, -V, =0 —— -5=4V,-V,-V,
At node 2,
V,-V, =2V, +4(V,-V;,) =0 —— 0=-V,+7V, -4V,
At node 3,
6+4V,-V;))=V,-V, —— 6=-4V,+5V,-V,
At node 4,
24V, -V, +V, -V, =3V, —— 2=-V, -V, +5V,
In matrix form, (1) to (4) become
4 -1 0 -1}V, -5
-1 7 -4 0]V,
0 -4 5 -1V,
-1 0 -1 S5 )V, 2

0
= —> AV =B

Using MATLAB,
—-0.7708
y 1.209
V=AB=
2.309
0.7076
ie.
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V, =-0.7708 V, V, =1.209V, V, =2.309V, V, =0.7076 V
Chapter 3, Problem 30.

Using nodal analysis, find v, and i, in the circuit of Fig. 3.79.

Figure 3.79

Chapter 3, Solution 30

| 40 Q
ﬂ‘ 0 120 V v
v 20Q Vo
AL AN — >
100 1 2
+
100 V <_> vy ( + 21, T 809§
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Atnode 1,

vi—v, 100-v, +4V0—V1

= 1
40 10 20 D
But, v, = 120+ v, — v, = v,— 120. Hence (1) becomes
7vi —9v, = 280 (2)
At node 2,
L+ar = Yo O
80
3V1+120—V0 _ Ve
40 80
or 6vy—7v, = -720 3)
7 =9 v, 280
from (2) and (3), =
6 —7|v, - 720
7 -9
= =-49+54=35
6 —7
280 -9 7 280
| = =-8440, A, = =—-6720
-720 -7 6 —720
A - A _
vy = =L = 8440 =—-1688, v, = —% = 6720 — 1344V
A 5 A 5
I, = 5.6 A
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Chapter 3, Problem 31.

Find the node voltages for the circuit in Fig. 3.80.

12

A A

Figure 3.80

Chapter 3, Solution 31

10V
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At the supernode,

V, V=V,

\%
1+2vo= 1 +-—2+ 1
R 1 M
But v, =v;—vs. Hence (1) becomes,
4 =-3v; +4v, +4v; (2)
At node 3,
10—
2v, + V—3=V1 - V3 3
4 2
or 20 =4v; +0vy—v3 3)
At the supernode, v, =v; +4i,. But i, = % Hence,
Vo2 =V + V3 (4)

Solving (2) to (4) leads to,

vi =497V, v, =485V, v3;=-0.12V.
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Chapter 3, Problem 32.
Obtain the node voltages V1, V2, and V3 in the circuit of Fig. 3.81.

Figure 3.81

Chapter 3, Solution 32

V3

loop2 | Vs

(b)

We have a supernode as shown in figure (a). It is evident that v, = 12 V, Applying KVL
to loops land 2 in figure (b), we obtain,

-vi—10+12=0o0orv;=2 and-12+20+v3=0 or v;=-8V

Thus, vi=2V, v,=12V, v;=-8V.
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Chapter 3, Problem 33.

Which of the circuits in Fig. 3.82 is planar? For the planar circuit, redraw the circuits
with no crossing branches.

1Q
AW

30 gm %59
m:% \%

6Q
&
2A
(a)

3JQ

40
50

v @ %m

14
(b)

Figure 3.82
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Chapter 3, Solution 33

(2) This is a planar circuit. It can be redrawn as shown below.

vy
5Q

2A
)
_/

(b) This is a planar circuit. It can be redrawn as shown below.

5Q
12v( + § 20Q
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Chapter 3, Problem 34.

Determine which of the circuits in Fig. 3.83 is planar and redraw it with no crossing
branches.

20
MW

1§1§ 50

AWy
40
(a)
8 Q
AN
5Q 4Q
"MW A
Iﬂ§ 60 3O
7Q 20 '
AN
4A
(b)

Figure 3.83
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Chapter 3, Solution 34

(a) This is a planar circuit because it can be redrawn as shown below,

—Wy
70
—Wy
20
10 é %39
60
1ov<+> % 50
40

(b) This is a non-planar circuit.
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Chapter 3, Problem 35.
Rework Prob. 3.5 using mesh analysis.
Chapter 3, Problem 5

Obtain Vy in the circuit of Fig. 3.54.

0V 20V

A

2 KQ = 5kQ§;
lk

—

Figure 3.54

Chapter 3, Solution 35

3ov<+ 20V
T - - +

1 12 Vo $4KQ
2 kQ % + 5KQ e

Assume that i; and i, are in mA. We apply mesh analysis. For mesh 1,

-30+20+ 711 —51,=0 or 7i; —5i, =10 (1)
For mesh 2,
20+ 91, —51;=0 or -51; +91, =20 (2)

Solving (1) and (2), we obtain, i, = 5.

vo =41, =20 volts.
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Chapter 3, Problem 36.

Rework Prob. 3.6 using mesh analysis.

Chapter 3, Problem 6

Use nodal analysis to obtain vy in the circuit in Fig. 3.55.

10%
10 4
] 'l"._'.'""r'r '.~,-"‘-_ — @ .
'I¢ le l I3
12V 260 20
Figure 3.55
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Chapter 3, Solution 36

4Q
—A\W _
I2

()
_/
A\ 4
12V 1 @
6Q 2Q§
&« &«

Applying mesh analysis gives,

iy

12 =101, - 61,
-10 = -61, + 81,
6 5 =371,
or =
-5 |-3 4 ]I,

5 -3 6 -3 5 6
A= =11, A, = =9, A, = =7
-3 4 -5 4 -3 -5

A, 9 A, =T
[ =—t=2, ,=-2=—
A 11 A 11

11=-1; =-9/11=-0.8181 A, 1,=1; =1, =10/11 = 1.4545 A.

Vo = 61, = 6x1.4545 = 8.727 V.
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Chapter 3, Problem 37.
Rework Prob. 3.8 using mesh analysis.
Chapter 3, Problem 8

Using nodal analysis, find Vg in the circuit in Fig. 3.57.

30 50
ANV A
+ 3V
220 <f> 4,
[ 10
Figure 3.57

Chapter 3, Solution 37

Applying mesh analysis to loops 1 and 2, we get,

6i; — 11, +3 =0 whichleadsto 1,=61; +3 (1)
i+ 61, -3 +4vy=0 (2)
But, vo = -21; 3)

Using (1), (2), and (3) we get i; =-5/9.
Therefore, we get v = -2i; = -2(-5/9) = 1.1111 volts
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Chapter 3, Problem 38.
Apply mesh analysis to the circuit in Fig. 3.84 and obtain .

40 30
VAVAVAN
uv (°F t )aa § 10
20 20
I,
A 4
+
IQ§ glg 9V
iR A
40
2A

Figure 3.84 For Prob. 3.38.

Chapter 3, Solution 38
Consider the circuit below with the mesh currents.

40 30
YAVAVAY VAVAVAN
uy (7 q t 4AI4 § 10
20 20
YAVAVAN YAVAVAN
lIo

05 () gq?

2A
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I =2A (1)

1(12—11) + 2(12—14) +9+4],=0
T —L=—11 @)

24 + 415 + 314 + 114 + 2(I4—1,) + 2(I; — 1) = 0 (super mesh)
2L +613+6l4,=+24—-4=20 3)

But, we need one more equation, so we use the constraint equation —I3 + I4 = 4. This now
gives us three equations with three unknowns.

7 0 -11,] [-11
2 6 6 |I3|=|20
0 -1 1|14 4

We can now use MATLAB to solve the problem.

>>7=[7,0,-1;-2,6,6;0,-1,0]

Z:

7 0 -1
2 6 6
0 -1 0
>>V=[-11,20,4]
V:

-11

20

4

>> [=inv(2)*V
I:

-0.5500
-4.0000
7.1500

10211—12:—2—4:—6A.
Check using the super mesh (equation (3)): 1.1 —24 +42.9 = 20!
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Chapter 3, Problem 39.
Determine the mesh currents i; and i, in the circuit shown in Fig. 3.85.

.1

r

4 £ 163
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Figure 3.85
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Chapter 3, Solution 39

For mesh 1,
-10-21,+101, =61, =0

But I, =1, —1,. Hence,

10 = -21; + 21, +10I; =61, —— 5=4I;-2I, (1)
For mesh 2,
12+81,-61, =0 —— 6=31,-41, (2)
Solving (1) and (2) leads to

I, =0.8A, |I,=-09A

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Manual may be displayed, reproduced or distributed in any form or by any means, without the prior
written permission of the publisher, or used beyond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




Chapter 3, Problem 40.

For the bridge network in Fig. 3.86, find |, using mesh analysis.
b 2kQ

—_—
L.'q"*'v'.‘"r"‘.'\'
6 kQ ,./\' 6 kQ2

i1
-4

| /ﬁ zmz”&\
30\ A
N 7

4KQ 7 //ﬁ4mz

Figure 3.86

Chapter 3, Solution 40

) (s

Assume all currents are in mA and apply mesh analysis for mesh 1.

30 = 12i1*6i2*4i3 —> 15:6i1*3i2*2i3 (1)
for mesh 2,

0=-61; + 141, — 213 — 0=-31; +71h — 13 (2)
for mesh 2,

0=-4i; — 21, + 1013 0=-21; —1p + 513 3)

Solving (1), (2), and (3), we obtain,

1o =1; = 4.286 mA.
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Chapter 3, Problem 41.
Apply mesh analysis to find i, in Fig. 3.87.

10 2

Figure 3.87
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Chapter 3, Solution 41

6V

2Q m
_/

4Q$ @SV N Q %Q

For loop 1, 0
6= 12i1—2i2 —> 3:6i1—i2 (1)
For loop 2,
8= 211 +7h—13 (2)
For loop 3,
8+6+613—-1,=0 —> 2=—1+ 613 (3)

We put (1), (2), and (3) in matrix form,
6 —1 0f1,
2 =7 1|1, |=
0 -1 61, 2

6 -1 0 6 30
A=2 -7 1=-234, A, =2 8 1/=240
0 -1 6 026
6 -1 3
Ay =2 -7 8/=-38
0 -1 2
Atnode 0, i+ =iyori=is—ip= 2322 - 387290 _ 4 45 p
A - 234
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Chapter 3, Problem 42.

Determine the mesh currents in the circuit of Fig. 3.88.

00 ENEY 1 £
ke 3 i P "
12y By -_’f.-, B “”_,r‘x\ = MR (o T I,
w AT (i) P
#
(i
¢
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Figure 3.88

Chapter 3, Solution 42

For mesh 1,

-12+501, =301, =0 —— 12=501, -30l, (1)
For mesh 2,

-8+1001, -301, —40l, =0 —— 8=-301,+1001, —40I, (2)
For mesh 3,

-6+501,-401,=0 —— 6=-40l, +501, 3)

Putting egs. (1) to (3) in matrix form, we get

50 -30 0 Y1) (12

-30 100 —-40| 1, |=|8 — Al =B
0 —-40 50 AlI, 6
Using Matlab,
0.48
| =A"'B=|0.40
0.44

ie. ;=048 A, L,=04A, ;=044 A
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Chapter 3, Problem 43.

Use mesh analysis to find vy and i, in the circuit in Fig. 3.89.

20 ©
.-‘-._'..*._‘..-._‘l,-'-__‘l_
|
, 30
80 % R
20 Q / L+
ANy e

\ 300 = ab

80y 300
20 02
AN
Figure 3.89
Chapter 3, Solution 43 200
4%%%
a
4%4%% I3 30Q
20Q
80V <+> i 300
20Q b
—\VW
For loop 1,
80 =701, — 201, — 3013 — 8 ="Ti; — 21, — 313
For loop 2,
80 =701, — 201; — 3013 8 =-21; + 7 — 313
For loop 3,
—

0 =-301; — 301, + 9013 0=1; +1 — 313
Solving (1) to (3), we obtain i3 = 16/9
I[,=13=16/9= 17778 A

Va =3013 = 53.33 V.

Vab

(1)
2)
3)
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Chapter 3, Problem 44.

Use mesh analysis to obtain I, in the circuit of Fig. 3.90.
6V
M
o

20 :E; i :j 4Q
e 1Q .
AN C_ 12V
502 3A
Figure 3.90

Chapter 3, Solution 44 6V

________ (A

50 i _
! !

Loop 1 and 2 form a supermesh. For the supermesh,

61 +4i,-513+12=0 (1)
For loop 3, -1 =41 +73+6 =0 2)
Also, L=3+1 3)

Solving (1) to (3), i1 =-3.067, i3 = -1.3333; i =i; — i = -1.7333 A
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Chapter 3, Problem 45.

Find current i in the circuit in Fig. 3.91.

4Q 8 Q2
LA, dTATATAY
G 4A
20 6L
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Figure 3.91
Chapter 3, Solution 45
4Q 8Q
—\W —\N——

30V [+ _ _
= It 39% I2 1Q %

For loop 1, 30 = 51; — 31p — 213 (1)
For loop 2, 101, -31; —6i4=0 (2)
For the supermesh, 613 + 14iy — 2i; — 61, =0 3)
But  i;—i3=4 which leadsto i4 =13+ 4 4)

Solving (1) to (4) by elimination gives i =1; = 8.561 A.

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Manual may be displayed, reproduced or distributed in any form or by any means, without the prior
written permission of the publisher, or used beyond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




Chapter 3, Problem 46.

Calculate the mesh currents i; and i, in Fig. 3.92.

Ly i £
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o n

Figure 3.92

Chapter 3, Solution 46

For loop 1,
-12+11, -8i, =0 —— 11i,-8i, =12 (1)

For loop 2,
—8i, +14i, +2v, =0

But v, =3i,,
—8i +14i, +6i, =0 —— i =7, )

Substituting (2) into (1),
77, -8i, =12 —— i,=0.1739Aand i, =7i,=1217 A
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Chapter 3, Problem 47.
Rework Prob. 3.19 using mesh analysis.
Chapter 3, Problem 3.19

Use nodal analysis to find V3, V3, and V3 in the circuit in Fig. 3.68.

SH&

19
'.ql"""_'.d"'_v
80 . 40
i AN, - M i
< < = 80
I @ 40 220
= {
@

Figure 3.68
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Chapter 3, Solution 47

First, transform the current sources as shown below.
-6V +

%
NS
\%g ~A8Q V,  A4Q V,

8Q
L 2Q I
+ +
20\() 12V

4Q

For mesh 1, -
~20+141,-21,-81,=0 ——> 10=71,—1, -4, (1)
For mesh 2,
12+141, =21, -41,=0 ——> —6=—1,+71,-2l, )
For mesh 3,
-6+141,-41,-81,=0 ——> 3=-41,-21,+71, 3)
Putting (1) to (3) in matrix form, we obtain
7 -1 =4\, 10
-1 7 =2|1,|=|-6 ——> Al=B
-4 -2 7\ 3
Using MATLAB,
2
| =A"'B=[0.0333 —> |, =25,1,=0.0333,1, =1.8667
1.8667 )
But
|1=20;V >V, =20-41, =10V
V,=2(I,-1,)=4.933V
Also,
|2=V3;12 V, =12+8l, =12.267V
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Chapter 3, Problem 48.

Determine the current through the 10-kQ2 resistor in the circuit in Fig. 3.93 using
mesh analysis.

Ty,
4 ke 2 ke 5 b
WA l WV W
2 1k
= f- n
v @ 2 @O
§¥

Figure 3.93
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Chapter 3, Solution 48

We apply mesh analysis and let the mesh currents be in mA.

4k Q 2kQ 5kQ

12

For mesh 1,

—12+8+51,-1,-41,=0 —— 4=5I-1,-4l, (1)
For mesh 2,

-8+131,-1,-101,-21,=0 —— 8=-1,+131,-101,-21, (2)
For mesh 3,

-6+151,-101,-51, =0 —— 6=-10l, +151, =51, 3)
For mesh 4,

—41,-21,-51,+141, =0 4)
Putting (1) to (4) in matrix form gives
5 -1 0 -4\ 4

-1 13 -10 -2 8
0 -10 15 -5|1,| |6
4 -2 -5 14 |1 0

Using MATLAB,
7.217
» 8.087
I=A"B=
7.791
6

The current through the 10k Q resistor is [,=I,— 15 = 0.2957 mA
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Chapter 3, Problem 49.
Find v, and i, in the circuit of Fig. 3.94.

3Q

ALA"
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Figure 3.94
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Chapter 3, Solution 49

3Q
AW
is
1Q 20
W —\

20 § iy | i, ) 16 VG)

11 0 I>
(@)
10 2Q
— A~ —ANW—
16V
2Q - - +
% iy Vo Or iy C_)
(b)
For the supermesh in figure (a),
3i1+2i,-3i3+16=0 (1)
At node 0, 1o —1; = 21y and ip = -1; which leads to 1, = -1 (2)
Forloop 3,  -i; —2i + 6i3 =0 which leads to 6i3 = -, 3)

Solving (1) to (3), i1 = (-32/3)A, i, = (32/3)A, i3 = (16/9)A

io=-iy = 10.667 A, from fig. (b), vo = i3-3i; = (16/9) + 32 = 33.78 V.
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Chapter 3, Problem 50.

Use mesh analysis to find the current i, in the circuit in Fig. 3.95.
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Figure 3.95

Chapter 3, Solution 50

40 % Iy 20 § 5 5

! I3 |

100 |

VN ! :
e . Ss80

60V<+ i Q | )
— : |2 :
| 3ig |
Iy I3
For loop 1, 161; — 101, — 213 = 0 which leads to 8i; — 51, —13 =0 (1)

For the supermesh, -60 + 10i, — 10i; + 10i3 — 2i; =0
or -6i1 + 512 + 513 =30 (2)
AISO, 31() = i3 — i2 and i() = i1 which leads to 311 = i3 — iz (3)

Solving (1), (2), and (3), we obtain i; = 1.731 and ip=1,=1.731 A
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Chapter 3, Problem 51.

Apply mesh analysis to find V, in the circuit in Fig. 3.96.

S5A
20 n 8Q
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Figure 3.96

Chapter 3, Solution 51 5 A

o)
@)

:

a%

i» 5
+ \,C
40 40 20M .

—W

Forloop1l, 1;,=5A (1)
For loop 2, -40 + 71, — 21; — 413 = 0 which leads to 50 = 71, — 413 (2)
For loop 3, -20 +12i3 — 41, =0 whichleadsto 5=-1,+3 13 3)

Solving with (2) and (3), L,=10A, 3=5A

And, Vo =4(is — i) = 4(10 — 5) = 20 V.
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Chapter 3, Problem 52.

Use mesh analysis to find iy, i2, and i3 in the circuit of Fig. 3.97.
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Figure 3.97
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Chapter 3, Solution 52

Vs <+ .
_ I1

For mesh 1,

2(i; —12) + 4(i; —i3) — 12 =0 which leads to 3i; —i, —2i3=06 (1)
For the supermesh, 2(i, —1;) + 81, + 2vo + 4(i3 —1;) =0
But v = 2(i; — i) which leads to -i; + 3i; +2i3 =0 (2)
For the independent current source, i3 =3 + 1 3)

Solving (1), (2), and (3), we obtain,

1=35A, ,=-05A, 3= 25A.
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Chapter 3, Problem 53.

Find the mesh currents in the circuit of Fig. 3.98 using MATLAB.

2kQ
VAVAVAN
Is

6 kO 8 kQ

AN A

I I
8 kfé (T 3 mA

1kQ 4%Q

AN A

+
v L )3 k9§ I,

Figure 3.98 For Prob. 3.53.

Chapter 3, Solution 53

Applying mesh analysis leads to;

12 + 4KI, - 3k, — 1kI; = 0 (1)

—3kI; + 7kI, - 4kI4 =0

_3KI, + 7k, = —12 )

—lkll + 15kI3— 81(14 - 61(15 =0

_1KT, + 15kT; — 6k = 24 3)
L= 3mA (4)

—6klI; — 8kls + 16kls =0

—6kl; + 16kIs = 24 (5)
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Putting these in matrix form (having substituted I4 = 3mA in the above),

4 -3 -1 0 I 12

=37 0 0| |-12
-1 0 15 -6 |I3| |-24
0 0 -6 16| |I5| |-24
ZI=V

Using MATLAB,

>>7 =[4,-3,-1,0;-3,7,0,0;-1,0,15,-6;0,0,-6,16]

Z:
4 -3 -1 O
37 00
-1 0 15 -6
0 0 -6 16

>>V =[12,-12,-24,-24]
V =

12
-12
24
24

We obtain,
>>1=inv(Z)*V

1=
1.6196 mA
—1.0202 mA
—2.461 mA
3 mA
—2.423 mA
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Chapter 3, Problem 54.

Find the mesh currents iy, i, and i5 in the circuit in Fig. 3.99.

1 k82 I K ) k2
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Figure 3.99

Chapter 3, Solution 54

Let the mesh currents be in mA. For mesh 1,

-12+10+21, -1, =0 — 2=21,-1, (1)
For mesh 2,
-10+31,-1,-1,=0 —— 10=-I,+31, -1, (2)
For mesh 3,
-12+21,-1,=0 — 12=-1,+2I, 3)

Putting (1) to (3) in matrix form leads to

2 -1 0Y1,) (2
-1 3 —1[1,|=[10] — AI=B
0 -1 2)\1,) 12

Using MATLAB,
5.25

|=A"B=| 85 —> |, =525mA, |, =85mA,l, =10.25mA
10.25
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Chapter 3, Problem 55.

In the circuit of Fig. 3.100, solve for i, I, and is.

1y

Figure 3.100
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Chapter 3, Solution 55

b
AN |
4 A 6Q 5
Q) I i
A 1 120 40 Ty
a < () 0
) \_/
8V
Itis evident that I, =4 (1)
Formesh4, 12(I;—1))+4(Is—15)-8=0 (2)
For the supermesh 6(I, - 1)+ 10+ 213 +4(s—-15) =0
or -3I; + 3, + 3I; - 214, =-5 (3)
Atnode c, L=I3+1 4)

Solving (1), (2), (3), and (4) yields, I} =4A, 1, =3A, I3 =2A, and , =4A
Atnodeb, i]ZIQ—Ilzﬁ
Atnode a, i,=4-1,=0A

At node 0, 3=L—-13=2A
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Chapter 3, Problem 56.

Determine v; and Vv, in the circuit of Fig. 3.101.
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Chapter 3, Solution 56

+ v, —
—A\\N
2Q
)
20 2Q
—A\\N —\\W\
2Q +
12v(+> . % . 29?/2
_ I I3 _
Forloop 1, 12 = 4i; —2i, — 2i3 which leadsto 6 =2i; — 1, — 13 (1)
For loop 2, 0= 61, —2i; — 2 i3 which leadsto 0=-1; + 3i, — 13 (2)
For loop 3, 0= 613 —2i; — 2i, which leadsto 0=-1; —1i, + 313 3)
In matrix form (1), (2), and (3) become,
2 -1 —1}j 6
-1 3 -1|i,[=|0
-1 -1 3 |i 0
2 -1 -1 2 6 -1
A=]-1 3 -—-1=8, A=|-1 3 —-1=24
-1 -1 3 -1 0 3
2 -1 6
As=|-1 3 0/=24, therefore i, = 13 = 24/8 = 3A,
-1 -1 0

vy = 21, = 6 Volts, v = 2i; = 6 volts
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Chapter 3, Problem 57.

In the circuit in Fig. 3.102, find the values of R, Vi, and V, given that i, = 18 mA.

100V @ |
-:"+ .

Figure 3.102

Chapter 3, Solution 57

Assume R is in kilo-ohms.

V, =4kQx18mA =72V, V, =100-V, =100-72 =28V
Current through R is
3

) ] ) 3

I, =—1I V, =1,R —_— 28=—(18)R
RO34+R® bR 3+R( )
This leadsto R =84/26=3.23kQ
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Chapter 3, Problem 58.

Find iy, I, and i3 the circuit in Fig. 3.103.

30 Q
VAN

300 7 i) 120V < 300

N S

Figure 3.103

Chapter 3, Solution 58

30Q
30Q i 30Q

For loop 1, 120 + 40i; — 10i, = 0, which leads to -12 =4i; — 1, (1)
For loop 2, 501, — 10i; — 10i3 = 0, which leads to -i; + 51, —13=0 (2)
For loop 3, -120 — 101, + 40i3 = 0, which leads to 12 = -i, + 4i3 3)

Solving (1), (2), and (3), we get, 1; =-3A, 1, =0, and i3 = 3A
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Chapter 3, Problem 59.
Rework Prob. 3.30 using mesh analysis.
Chapter 3, Problem 30.

Using nodal analysis, find V, and i, in the circuit of Fig. 3.79.

Figure 3.79
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Chapter 3, Solution 59

_________________

: .
i ! is | ! 80 Q
100v€> i o (* s )| Xﬁ?

For loop 1, -100 + 301; — 201, + 4vy = 0, where v¢ = 80i3
or 5=1.511—1, + 1613 (1)

For the supermesh, 601, —20i; — 120 + 80i3 — 4 v = 0, where v = 8013
or 6=-1;+31, — 1213 (2)

Also, 2Ip =13 —1, and Iy = i», hence, 31, = 13 3)

From (1), (2), and (3), -1 3 -=12||1,|=| 6

3 -2 32 3 10 32 3 -2 10
A=|-1 3 —12|=5 A=|-1 6 -12/=-28, A3=|-1 3 6|=-84
0 3 -1 0 0 -1 0

I() = i2 = A2/A =-28/5=-5.6 A

Vo = 8i3 = (-84/5)80 = -1.344 kvolts
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Chapter 3, Problem 60.

Calculate the power dissipated in each resistor in the circuit in Fig. 3.104.

0.5i,

40 80
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Figure 3.104

Chapter 3, Solution 60

0.5ig
—>
A 40 10V 8Q Y
Vi ¢—e—"\NN . —A\N——>—9 V2
Y Y

%lﬂ 10V + §2§2

Atnode 1, (vi/1)+ (0.5vi/1)= (10— v;)/4, which leads to v; =10/7
Atnode 2, (0.5vy/1)+ ((10 —v;)/8) = v,/2 which leads to v, =22/7
Pio = (v1)*/1 = 2.041 watts, P,q = (v2)*/2 = 4.939 watts

Pso = (10 — v;)*/4 = 18.38 watts, Pgo = (10 — v,)*/8 = 5.88 watts
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Chapter 3, Problem 61.
Calculate the current gain iy/is in the circuit of Fig. 3.105.
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Chapter 3, Solution 61

20Q 10Q
A W

Q) VoS 300 s 400

Atnode 1, i5= (v1/30) + ((vi — v2)/20) which leads to 60is = 5v| — 3v, (1)
But v, =-5v¢ and vy =v; which leads to v, = -5v;
Hence, 60is=5v; + 15v; =20v; which leads to v = 3is, v, = -15i;

1o = v2/50 = -151/50 which leads to 1¢/is =-15/50 =-0.3
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Chapter 3, Problem 62.
Find the mesh currents iy I, and i3 in the network of Fig. 3.106.

4 kil 2 kil

8 ki)
_J"-H- - i -
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Figure 3.106

Chapter 3, Solution 62

4 kQ 8 kQ B 2 kQ

_________________________

9D ) G-

We have a supermesh. Let all R be in kQ, i in mA, and v in volts.

For the supermesh, -100 +4i; + 81, +2i3 +40=0 or30=21; +4i +i3 (1)
At node A, i1+4=1, )
At node B, =21 +13 3)

Solving (1), (2), and (3), we get 1, =2 MA, 1, =6 MA, and i3 =2 mA.
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Chapter 3, Problem 63.
Find vy, and ix in the circuit shown in Fig. 3.107.

i

- [ K
AMAA
Uy f:].':
3A 1 = 35Q
(F
50N
Y ;
<20 4i,
Figure 3.107
Chapter 3, Solution 63
10Q A
VW %_} __________ T; __________
i 5 § 50
50V C) i _ S\ !
_J I I E
e N
: : — 4|x
For the supermesh, -50 + 10i; + 51, + 4ix = 0, but iy =1;. Hence,
50 = 14i; + 51, (D
Atnode A, 1; +3 + (vy/4) =1, but vy = 2(1; — 1), hence, i; +2 =1, (2)

Solving (1) and (2) gives i; =2.105 A and i, =4.105 A

vx =2(1; — 1) = =4 volts and iy =1, — 2 =2.105 amp
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Chapter 3, Problem 64.

Find Vo, and I, in the circuit of Fig. 3.108.

50 Q2 10 Q
— Ay
l'ﬂ* + o -
2 O i
0o 4,

A
=
=
e

100 ¥ .
0.2, ’ . 2A

Figure 3.108
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Chapter 3, Solution 64

i, 50Q A i, 10Q

—\\N—> —\\N—

Y

/7 N\ Swwal b

! I1 |

: I §4og

1oov(+> | 5--{ ________________________ .
i t 0.2V,
iy B

For mesh 2, 201, — 10i; +4ip=0 (1)
But at node A, i, =1; — 1, so that (1) becomes i; = (16/6)i, 2)

For the supermesh, -100 + 50i; + 10(i; — i) — 4ip + 4013 =0

or 50 =28i; — 3iy + 2013 3)
At node B, +02vg=2+1; 4)
But, vo = 101, so that (4) becomes i3 =2 + (2/3)i, ®)]

Solving (1) to (5), 1, =0.11764,

vo = 101, = 1.1764 volts, ip=1; - 1 = (5/3)1, = 196.07 mA
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Chapter 3, Problem 65.

Use MATLAB to solve for the mesh currents in the circuit of Fig. 3.109.

[ %

=10 |’;:\1

5]
{ W W I BV W i i [

| G I 1 €)X Ao

e AR A

so= . L ] <
12¥ .

Figure 3.109

Chapter 3, Solution 65

For mesh 1,
—12"‘1211—612—14:001'
12=121, -6l, -1,
For mesh 2,
—611+ 1612—813—14—15:0
For mesh 3,
—812+1513—I5—9=00r
9=-28,+15I;—1s
For mesh 4,
L1 -, +7l4—2ls—6=0or
6:—11—Iz+7l4—215
For mesh 5,

—12—13—2I4+8I5—IO=00r
10=—1,—1,-21, +8I,
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Casting (1) to (5) in matrix form gives
12 -6 0 1 0} 12
-6 16 -8 -1 1|1,
0 -8 15 0 -1|I3]|=|9 ——> AlI=B
-1 -1 0 7 =214 6
0 -1 -1 -2 8 \I; 10

Using MATLAB we input:
7=[12,-6,0,-1,0;-6,16,-8,-1,-1;0,-8,15,0,-1;-1,-1,0,7,-2;0,-1,-1,-2,8]
and V=[12;0;9;6;10]

This leads to
>>7-[12,-6,0,-1,0;-6,16,-8,-1,-1;0,-8,15,0,-1;-1,-1,0,7,-2;0,-1,-1,-2,8]

7 =
12 6 0 -1 O
-6 16 -8 -1 -1
0 -8 I5 0 -1
-1 -1 0 7 -2
o -1 -1 -2 8

>>V=[12;0;9;6;10]

V=
12
0
9
6
10

>> [=inv(Z2)*V

I=

2.1701
1.9912
1.8119
2.0942
2.2489

Thus,
| =[2.17,1.9912, 1.8119, 2.094, 2.249] A.
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Chapter 3, Problem 66.

Write a set of mesh equations for the circuit in Fig. 3.110. Use MATLAB to determine
the mesh currents.

100 100
MA MA
8N 4Q 8Q
11 I2
12V 24V 40 V
60
N\ AA%A A A
20 20 60
80 80
@ §4Q @ §4Qq
30V 32V

Figure 3.110 For Prob. 3.66.
Chapter 3, Solution 66
The mesh equations are obtained as follows.

~12+24+30l,—4l, -6, - 2], =0

or
301, — 41, — 61; — 21, =12 (1)
—24+40—-41,+30l, - 2I, 6|, =0
or
41, + 301, - 21, — 615 =16 2)
61, + 1815 — 41 = 30 3)
21} — 21, — 415 + 121, —415 = 0 (4)
61, — 41, + 1815 =32 (5)
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Putting (1) to (5) in matrix form

(30 -4 -6 -2 0] [-12]
-4 30 0 -2 -6 -16
-6 0 18 —-4 0 |I=] 30
—2 -2 -4 12 -4 0
0 -6 0 -4 18| [-32]

ZI=V
Using MATLAB,

>> 7 = [30,-4,-6,-2,0;

-4.30,0,-2,-6;

-6,0,18,-4.0;

2,-2,-4.12,-4:

0,-6,0,-4,18]

Z_

30 4 -6 -2 0
-4 30 0 -2 -6
-6 0 18 4 O
202 4 12 4
0 6 0 -4 18

>>V =[-12,-16,30,0,-32]'

V=
-12
-16

30
0
-32

>> [ =inv(Z)*V

I=
-0.2779 A
-1.0488 A
1.4682 A
-0.4761 A
-2.2332 A
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Chapter 3, Problem 67.

Obtain the node-voltage equations for the circuit in Fig. 3.111 by inspection. Then solve

for V,.
2A

3V, 1OQ§ 59§ ) aa

.

Figure 3.111 For Prob. 3.67.

Chapter 3, Solution 67

Consider the circuit below.

2A
—
\Y% 4Q 20
: MA_ 2 ANV

3 Vo IOQ§ SQ§ T 4 A

035 -025 0 v,
~025 095 -05[V=| 0
0 -05 05 6
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Since we actually have four unknowns and only three equations, we need a constraint
equation.

Vo=V,-V;3
Substituting this back into the matrix equation, the first equation becomes,

0.35V; -3.25V,+3V;3;=-2

This now results in the following matrix equation,

035 -325 3 -2
-025 095 -05|Vv=|0
0 -05 05 6

Now we can use MATLAB to solve for V.
>>Y=[0.35,-3.25,3;-0.25,0.95,-0.5;0,-0.5,0.5]

Y =
0.3500 -3.2500 3.0000
-0.2500 0.9500 -0.5000

0 -0.5000 0.5000

>> I:[_270:6]'
1=
2

0
6

>> V=inv(Y)*I
V=
-164.2105
-77.8947
-65.8947
Vo=V, -V3=-77.89 +65.89=-12 V.

Let us now do a quick check at node 1.

—3(-12) + 0.1(-164.21) + 0.25(-164.21+77.89) + 2 =
+36 - 16.421 —21.58 + 2 =-0.001; answer checks!
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Chapter 3, Problem 68.

Find the voltage V, in the circuit of Fig. 3.112.

3A
10 Q 250
NV N\
+
4A 40 Q§ Vo § 200 24V

Figure 3.112 For Prob. 3.68.

Chapter 3, Solution 68

Consider the circuit below. There are two non-reference nodes.

3A
100 25Q
Vi AA___| Vo AAA
_l’_
4 A 409% Vo§ 200 24V
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0.125 —O.IV_ +4+3 B 7

~0.1 0.19| |=3+24/25| |-2.04
Using MATLAB, we get,

>>Y=[0.125,-0.1;-0.1,0.19]

Y:

0.1250 -0.1000
-0.1000 0.1900

>> [=[7,-2.04]'
I =

7.0000
-2.0400

>> V=inv(Y)*I
V =

81.8909
32.3636
Thus, V,=32.36 V.

We can perform a simple check at node V,,

3+0.1(32.36-81.89) + 0.05(32.36) + 0.04(32.36-24) =
3-4.953+1.618 +0.3344 = - 0.0004; answer checks!
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Chapter 3, Problem 69.
For the circuit in Fig. 3.113, write the node voltage equations by inspection.

1 ki

B A A A
WYY

SmA

——

" IKQ | 4KQ

WA A=t 3

20 mA (D =20 2 2K0 (:D 10 mA
L] | |

Figure 3.113

Chapter 3, Solution 69

Assume that all conductances are in mS, all currents are in mA, and all voltages are in
volts.

Gy = (1/2) + (1/4) + (1/1) = 1.75, G = (1/4) + (1/4) + (1/2) = 1,
G33 = (1/1) + (1/4) = 1.25, G12 =-1/4= -0.25, G13 =-1/1= -1,
Gz] = -0.25, G23 = -1/4 = -0.25, G31 = -1, G32 =-0.25

i1:20, i2=5,andi3= 10-5=5

The node-voltage equations are:

175 -025 -1 Jv,] [20
~025 1 -025|v,|=|5
~1 -025 125 |vy| |5
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Chapter 3, Problem 70.

Write the node-voltage equations by inspection and then determine values of V; and V;
in the circuit in Fig. 3.114.

4A §IS §ZS SS§ 2A

Figure 3.114 For Prob. 3.70.

Chapter 3, Solution 70

3 OV— 41, +4
0 5| |-4I,-2

With two equations and three unknowns, we need a constraint equation,

Iy = 2V}, thus the matrix equation becomes,

-5 0 4
V=
el
This results in V| =4/(-5) ==0.8V and
V,=[-8(-0.8) - 2]/5=[6.4—-2]/5 =0.88 V.
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Chapter 3, Problem 71.

Write the mesh-current equations for the circuit in Fig. 3.115. Next, determine the values
OfI], Iz, and 13.

I3
50 § §39

L 1Q
N\

0

Figure 3.115 For Prob. 3.71.

10V
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Chapter 3, Solution 71

9 -4 -5] T[10
4 7 -1|I=|-5
-5 -1 9 0

We can now use MATLAB solve for our currents.

>> R:[95_4:_5;_477>_1;_55_ 1 79]

R:

9 4 -5
4 7 -1
5 -1 9
>>V=[10,-5,0]"
V:

10

5

0

>> [=inv(R)*V
I =

2.085 A
653.3 mA
1.2312 A
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Chapter 3, Problem 72.

By inspection, write the mesh-current equations for the circuit in Fig. 3.116.

40
(i
gV FRY *) 1 0

| L & !
o TN & T s,

5014 '(r"l | 20 = f‘z | 40 = ﬁs | © v
| ,ﬁl = > = F

Figure 3.116

Chapter 3, Solution 72
Ri1=5+2=7, Rppn=2+4=6, R3j3=1+4=5 Ruy=1+4=5,
Ri2=-2, Ri3=0=Ryus, Ry =-2, Riz=-4, Riu=0, R31 =0,
R3; =-4, R33=-1, R41 =0=Ry,, Rs3=-1, we note that Rij:Rji for
all i not equal to j.

vi=8, v,=4, v3=-10, and v4=-4

Hence the mesh-current equations are:

7 -2 0 o0Tij 8

2 6 -4 0 [i 4
—4 5 —1|i,| |-10
0 -1 5|i,| |-4
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Chapter 3, Problem 73.

Write the mesh-current equations for the circuit in Fig. 3.117.

G;

3V

20 50
j‘\'l*l'\'ll‘.'-l".'-" |“-'-|'"-N'lll"'vl."l'u'
6v ('_i) 30 = @ @ +v
40
A
< (i < () <
102 q 102 q 210
= = =
o
vy
2V

Figure 3.117

Chapter 3, Solution 73

Ri1=2+34+4=9, R,=3+5=8, Ry3=1+1+4=6, Ru=1+1=2,
Rip=-3, Riz=-4, Riy=0, Ri3=0, Ryy=0, Ryy=-1

Vi :6, V2:4, V3:2, and V4:-3
Hence,

9 -3 -4 0oTi] [6
-3 8 0 0]|i
4 0 6 -1|iy| |2
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Chapter 3, Problem 74.

By inspection, obtain the mesh-current equations for the circuit in Fig. 3.11.

R, R, Ry
A ANy W
P = R
' : (' < 5
TN f:} > R, )
|4 £
| By +
) ©r
' c
| I3
Py ] Ry
7 l':;

Figure 3.118

Chapter 3, Solution 74

Ri1=R;+R4+Rg, Rip=R; + R4+ Rs, R33=Rg+ Ry +Rg,
R4y =R3+Rs+Rsg, Rip=-R4, Ri3=-Rg, Ri3s=0, R3=0,
Rys =-Rs, R3s =-Rg, again, we note that R;; = R;; for all 1 not equal to j.

Vl
. . _Vz
The input voltage vector is =

3

-V,
R, +R, + R, -R, -R, 0 1, V,
-R, R, + R, + Ry 0 -R; L1 |-V,
- R, 0 R, + R, + R, - R, i, |V,
0 - R, - R, R, +R; +Ry |1, -V,
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Chapter 3, Problem 75.
Use PSpice to solve Prob. 3.58.
Chapter 3, Problem 58

Find iy, I, and i3 the circuit in Fig. 3.103.

30 Q
VAN

va

300 Z (i) 120V < 300

Figure 3.103
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Chapter 3, Solution 75

* Schematics Netlist

R R4
R R2
R R1
R R3
R R5
V_V4
v_V3
v_V2
v_V1

Clearly, 1, = =3 amps, i, =0 amps, and i3 = 3 amps, which agrees with the answers in
Problem 3.44.

$N_0002
$N_0001
$N_0005
$N_0003
$N_0006
$N_0003
$N_0005
0 SN _000
0 $N_000

*

$N_0001
$N_0003
$N_0004
$N_0004
$N_0004
0 120V
$N_0001
6 0

2 0

30
10
30
10
30

R4

RA1
) -
« 30
R2 R3
L
10
0 +| w4 _
12— i2 0
000A . -

- 000A

Re

Chapter 3, Problem 76.
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Use PSpice to solve Prob. 3.27.
Chapter 3, Problem 27
Use nodal analysis to determine voltages Vi, V2, and Vs in the circuit in Fig. 3.76.

45

A

Y
WY WY

2A =28 Z4s 2sc @ 1A

Figure 3.76

Chapter 3, Solution 76
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* Schematics Netlist *

I 12 0 $N_0001 DC 4A

R R1 $N_0002 $N 0001 0.25

R R3 $SN_0003 $N_0001 1

R_R2 $SN_0002 $N_0003 1

F_F1 $N_0002 $N_0001 VF_F1 3
VF_F1 $N_0003 $N_0004 OV

R R4 0 SN _0002 0.5

R _R6 0 $N_0001 0.5
I 11 0 $N_0002 DC 2A
R_R5 0 $N 0004 0.25
R1
Aty
0.25
[ |
=7
F1LesdF
625.00mv Ry 375.00[ R3  1.BRSY
|5 +—A gy
o 1 1 D
(iﬁ =¥ § 0.5
I1 44
0.25 BE gn_a "
R5 ?
%

Clearly, v; =625 mVolts, v, =375 mVolts, and v; = 1.625 volts, which agrees with
the solution obtained in Problem 3.27.

Chapter 3, Problem 77.
Solve for V| and V; in the circuit of Fig. 3.119 using PSpice.
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Figure 3.119 For Prob. 3.77.

Chapter 3, Solution 77
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R1
em, "

F1

+
BIE GAIN=2
5AR2 < 2 R3

As a check we can write the nodal equations,

el

Solving this leads to V; =3.111 V and V, = 1.4444 V. The answer checks!

Chapter 3, Problem 78.
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Solve Prob. 3.20 using PSpice.
Chapter 3, Problem 20

For the circuit in Fig. 3.69, find V,, V,, and V3 using nodal analysis.

1Z2¥
.
2f
8 P 7 !
- AARA, 4 :
NS j
= = <
= A&l =18 =48
T . ~=.
Figure 3.69

Chapter 3, Solution 78
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The schematic is shown below. When the circuit is saved and simulated the node
voltages are displaced on the pseudocomponents as shown. Thus,

V, =-3V, V, =45V,V, =-15V,

S I
'R1'I—GAtN:2
Wy » H1 -

B

Re- T4 H

Chapter 3, Problem 79.
Rework Prob. 3.28 using PSpice.
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Chapter 3, Problem 28
Use MATLAB to find the voltages at nodes a, b, ¢, and d in the circuit of Fig. 3.77.

L

108 2 S 50 2 40
ﬁ-',- o -
200 %0
o L =z "\;F\f"‘-'“\- ]

rt': .,

a0 : =40

i1 = 1662
e

HEY 5%

[

Figure 3.77

Chapter 3, Solution 79
The schematic is shown below. When the circuit is saved and simulated, we obtain the
node voltages as displaced. Thus,

V, =-5278V, V, =10.28V, V. =0.6944V, V, =—-26.88V

B9 44my

Chapter 3, Problem 80.
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Find the nodal voltage v1 through v, in the circuit in Fig. 3.120 using PSpice.

67,

100 | 120

" A AMM— 3
SA. §4ﬂ
20
s A .znv
-

mgi"

Figure 3.120

Chapter 3, Solution 80
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* Schematics Netlist *

H_H1 $N_0002 $N_0003 VH _H1 6
VH_H1 0 SN 0001 OV
I T1 $N_0004 $N 0005 DC 8A
vV V1 $N_0002 0 20V
R_R4 0 SN 0003 4
R_R1 $N_0005 $N_0003 10
R_R2 $N_0003 $N_0002 12
R_R5 0 SN 0004 1
R_R3 $SN_0004 $N 0001 2
24.00v R1 4.000v R4 20.00V
AN Ay /

10 12
D
+ W1
p 3 4 20 —L
aa C’T‘) § —
1 N

533 R2 H1
vy B
1 2 H

=~

Clearly, v, =84 volts, v, =4 volts, v; =20 volts, and v4=-5.333 volts

Chapter 3, Problem 81.

Use PSpice to solve the problem in Example 3.4
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Example 3.4

Find the node voltages in the circuit of Fig. 3.12.

3q
AN
+ g -

WV 6O i

1 . 2 N a3 ’ 4

< = <

Figure 3.12

Chapter 3, Solution 81

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part
of this Manual may be displayed, reproduced or distributed in any form or by any means, without the prior
written permission of the publisher, or used beyond the limited distribution to teachers and educators
permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual,
you are using it without permission.




R5 -A6.67TY

A
3
2667V 6667V po 173.33v
v S
204 W1 e
R1 =2 104 R3 =4 E1+| |'E R4 §1
I
GAIN=3

Clearly, v, = 26.67 volts, v, =6.667 volts, v;=173.33 volts, and v, =-46.67 volts
which agrees with the results of Example 3.4.

This is the netlist for this circuit.

* Schematics Netlist *

R R1 0 $N 0001 2

R_R2 $N_0003 $N_0002 6

R_R3 0 SN 0002 4

R R4 0 $N_0004 1

R_R5 $N_0001 $N 0004 3

I 11 0 $N_0003 DC 10A

vV V1 $N_0001 $N_0003 20V

E E1 $N_0002 $N_0004 $N 0001 $N_0004 3

Chapter 3, Problem 82.

If the Schematics Netlist for a network is as follows, draw the network.
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RRI 1 2 2K
RR2 2 0 4K
RR3 2 0 8K
R R4 3 4 6K
RRS 1 3 3K
V.VS 4 0 DC 100
IIS 0 1 DC 4
FFl 1 3 VFFl 2
VF FI 5 0 0V
EEl 3 21 303
Chapter 3, Solution 82
2ig
—>
+ vy —
ol A%Y%
3 kQ
2 kQ 2 3vo 3 6 kQ 4
1 e > -y
4A
Q) 4KkQ § 8 kQ 1oov<+
0
-

This network corresponds to the Netlist.

Chapter 3, Problem 83.
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The following program is the Schematics Netlist of a particular circuit. Draw the circuit
and determine the voltage at node 2.

RRI 1 2 20
RR2 2 0 50
RR3 2 3 70
RR4 3 0 30
VVS 1 0 20V
IIS 2 0 DC 2A

Chapter 3, Solution 83

The circuit is shown below.

. 00 700 ,
S——VV}
20VC|-> 50 O 2A CD 300
0
L

When the circuit is saved and simulated, we obtain v, ==12.5 volts
Chapter 3, Problem 84.

Calculate v, and i, in the circuit of Fig. 3.121.

B !

3 md (5 'ﬁl‘% #>5”é, SWK
- O

Figure 3.121

+ Q

Chapter 3, Solution 84

From the output loop, v = 50ipx20x10’ = 10%, (1)
From the input loop, 3x107 + 4000i, — v¢/100 = 0 2)
From (1) and (2) we get, i, = 0.5uA and v, = 0.5 volt.

Chapter 3, Problem 85.
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An audio amplifier with resistance 9Q) supplies power to a speaker. In order that
maximum power is delivered, what should be the resistance of the speaker?

Chapter 3, Solution 85

The amplifier acts as a source.

—+

O “

For maximum power transfer,
R, =R, =90

Chapter 3, Problem 86.

For the simplified transistor circuit of Fig. 3.122, calculate the voltage V.
1 kQ

WA

T y 400§

o ol

30 mV 5kQ <

<

AAA

Z2kQ

"

Figure 3.122

Chapter 3, Solution 86

Let v, be the potential across the 2 k-ohm resistor with plus being on top. Then,
[(0.03 —v)/1Kk] + 400i = v,/2k €))

Assume that i is in mA. But, i=(0.03 —v;)/1 2)

Combining (1) and (2) yields,
v1=29.963 mVolts and 1=37.4 nA, therefore,
Vo = -5000x400x37.4x10” = -74.8 mvolts

Chapter 3, Problem 87.

For the circuit in Fig. 3.123, find the gain Vy/Vs.
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2k0 200 0
n = 5000 605 4000 = %
- -

uE

Figure 3.123

Chapter 3, Solution 87
vi = 500(v,)/(500 + 2000) = v//5
vo = -400(60v,)/(400 + 2000) = -40v, = -40(vy/5) = -8v,,
Therefore, vo/v,==8

Chapter 3, Problem 88.

Determine the gain Vo/Vs of the transistor amplifier circuit in Fig. 3.124.
i
200 0 2K Y

+ A

. = > Vi f .-'.:
@ we: 5 40i, <{> » S 10K

Figure 3.124
Chapter 3, Solution 88
Let v, be the potential at the top end of the 100-ohm resistor.
(Vs — v1)/200 = v;/100 + (v; — 107v)/2000 (1)
For the right loop, vo = -40is(10,000) = -40(v; — 10~%)10,000/2000,
or, vo=-200v; + 0.2v, = -4x107v, )
Substituting (2) into (1) gives, (vs + 0.004v,)/2 = -0.004v, + (-0.004v, — 0.001v()/20

This leads to 0.125vo = 10v, or (vo/vs) = 10/0.125 =-80

Chapter 3, Problem 89.
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For the transistor circuit shown in Fig. 3.125, find Iy and V¢g. Let =100 and Vg =

0.7V.
0.7V |
e 100k
LA 15V

3V |

gle

Figure 3.125 For Prob. 3.89.
Chapter 3, Solution 89

Consider the circuit below.
15V

C
0.7V /—{l E—
- | +  100kQ L |
I /N ¢

! | Ve
B %11@
3V
E

For the left loop, applying KVL gives

-3-0.7+100X10°l; +V,e =0 —==1— |, =30 pA

For the right loop,

Vg +15-1(1x10%)=0

But |, = Bl =100x30 A= 3 mA
Ve =15-3x107°x10° =12

Chapter 3, Problem 90.
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Calculate vs for the transistor in Fig. 3.126, given that v, =4 V, =150, Vge = 0.7V.

1 kO
AMAA—
10 kQ
AN +
- 18V
y —— + -
500Q < %
S

Figure 3.126

Chapter 3, Solution 90

1kQ

For loop 1, -vs + 10k(Ig) + Vgg + Ig (500) = 0 = -v, + 0.7 + 10,0001 + 500(1 + B)Ig
which leads to v+ 0.7 =10,0001g + 500(151)I = 85,500I3
But, vo=500Ig = 500x151Iz =4 which leads to I =5.298x10"
Therefore, vy =10.7 + 85,5001z = 5.23 volts
Chapter 3, Problem 91.
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For the transistor circuit of Fig. 3.127, find lg, Vg, and V,. Take =200, Vge = 0.7V.

5 kO
5 _-“-_‘f-_ r'..-'{'_'
_|_
6 kO Iy
ATATANY, }\ V{ E
B 1l 9y
< —0
IV  2KQ <
> L +
000 =

Figure 3.127

Chapter 3, Solution 91
We first determine the Thevenin equivalent for the input circuit.
Ry, = 6]|2 = 6x2/8 = 1.5 kQ and V, = 2(3)/(2+6) = 0.75 volts
5 kQ

For loop 1, -0.75 + 1.5klg + Vg + 4001 = 0 =-0.75 + 0.7 + 150015 + 400(1 + B)Is
Iz = 0.05/81,900 = 0.61 pA
vo =400l = 400(1 + B)Iz =49 mV
For loop 2, -400Ig — Vg — Sklc + 9 =0, but, Ic = Blg and I[g=(1+ B)lp

Veg =9 — 5kBlg — 400(1 + B)ls = 9 — 0.659 = 8.641 volts
Chapter 3, Problem 92.
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Find lg and V¢ for the circuit in Fig. 3.128. Let = 100, Vge = 0.7V.

5kQ
AAA
10 kQ )
AN O Ve
_l_
—-— 12V
Iy -
=~ 4 kQ
<
Figure 3.128
Chapter 3, Solution 92 I, 5kQ
10 kQ — VN ———
AW Ve
|
Y lg ¢ r
+
+ Vce
Vee o — +
_ 12V=—
N Z
4kQ Ve
le _

L=Ig+Ic=(1+P)g and [g=Ig+1c=1;

Applying KVL around the outer loop,
4kIE + VBE + 10kIB + 51{11 =12

12 - 0.7 = 5k(1 + B)Ig + 10kIg + 4k(1 + P)Ig = 919kl
Iy = 11.3/919k = 12.296 puA

Also, 12 =5klI; + V¢ which leads to Ve =12 —5k(101)Ig =5.791 volts

Chapter 3, Problem 93

Rework Example 3.11 with hand calculation.
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In the circuit in Fig. 3.34, determine the currents iy, iy, and is.
1<

5 A
'} '1".-"‘

3

40 20

A RS A
Wy

b

Iy
Wiy

m‘@ 202 502 4024
Figure 3.34

Chapter 3, Solution 93

A
41Q vq i 3Vg YV i3 2Q 3Vo

‘—>—/\/\/\/—r>—/\/\/\/ +

i 2Q Vi i

24V 2Q 8Q é . * * *
C) 4 Q% Vo Vi \Z

(@) (b)
From (b), -v; + 21 —3vy+ v, =0 which leads to 1= (v; + 3vy—vy)/2
Atnode 1 in (a), ((24 —v1)/4) = (vi/2) + ((vi F3vo— v2)/2) + ((vi — v2)/1), where vo = Vv
or 24 =9v; which leads to v; = 2.667 volts
Atnode 2, ((vi—v2)/1)+ ((vi +3vo—v2)/2) = (v2/8) + vo/4, vo=V;

v, = 4v; = 10.66 volts
Now we can solve for the currents, 1, =v;/2 =1.333 A, 1, =1.333 A, and

13 = 2.6667 A.
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